In the early 1970s, hours worked per working-age person in Spain were higher than in the United States. Starting in 1975, however, hours worked in Spain fell by 40 percent. We find that 80 percent of the decline in hours worked can be accounted for by the evolution of taxes in an otherwise standard neoclassical growth model. Although taxes play a crucial role, we cannot argue that taxes drive all of the movements in hours worked. In particular, the model underpredicts the large decrease in hours in [1975][1976][1977][1978][1979][1980][1981][1982][1983][1984][1985][1986] and the large increase in hours in [1994][1995][1996][1997][1998][1999][2000][2001][2002][2003][2004][2005][2006][2007]. The lack of productivity growth in Spain during 1994-2015 has little impact on the model's prediction for hours worked.
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Introduction
What forces have driven output growth and fluctuations in Spain over the last three decades?
What has been the impact of the evolution of taxes and total factor productivity (TFP) on aggregate hours worked and output? We study these questions through the lens of growth accounting and the neoclassical growth model. Our results show that the evolution of aggregate hours worked in Spain has been consistent with the evolution of taxes, whereas lack of TFP growth has had a minor impact on hours worked. A shortcoming of our model is that it fails to account for about 20 percent of the movements in hours worked in booms and recessions. The model, however, does account for the declining trend in hours worked over the period .
The methodology used is that introduced in Kehoe and Prescott (2002) , following the methodology proposed in Cole and Ohanian (1999) in their study of the U.S. Great
Depression. See Conesa et al. (2007) for an exposition of this methodology and an explanation of how to extend it to different model environments.
As the first step in studying growth and hours worked in Spain over the period 1970-2015, we use growth accounting to quantify the contribution of TFP, capital deepening, and aggregate hours worked for the dynamics of output per working-age person. Next, we construct a standard neoclassical growth model in which a stand-in household chooses hours worked, consumption, and capital holdings, taking as given the deterministic evolution of working-age population, TFP, and tax rates. This methodology provides us with a quantitative tool for identifying the relevant margins for potential candidate explanations for changes in such variables as hours worked.
A striking feature of the Spanish growth experience is the lack of TFP growth since 1994. Our exercise is silent about the reasons behind this observation. Diaz and Franjo (2016) argue that excessive investment in structures -rather than in capital equipment -accounts for much of the stagnation of TFP. Garcia-Santana et al. (2016) argue that misallocation of resources because of "crony capitalism" is responsible for this feature. Regardless of the reason for this stagnation, however, our quantitative exercise indicates that the lack of TFP growth has had only a minor impact on the evolution of aggregate hours worked.
Prior to 1975, TFP and output per working-age person moved together in Spain.
(Because of data availability, we define working age to be ages 15-64; our results are not 2 sensitive to minor changes in this definition.) After 1975, however, this has not been the case.
The reason is that 1975 marked the beginning of a trend of decreasing aggregate hours worked. This trend of decreasing hours worked sharply contrasts with the U.S. experience, where hours worked per working-age person have been roughly constant. Over the period [1970] [1971] [1972] [1973] [1974] , hours worked per working-age person in Spain, 23.7 hours per week, were higher than those in the United States, 23.4 hours per week. Spain provides an extreme example of a general trend in European labor market dynamics. In France, for example, hours worked per working-age person have been systematically falling since the 1960s, although the decline in France has not been as steep as in Spain.
The differences in the labor market experiences in the United States and Europe have been extensively studied. Most of the literature in this research area has focused on the impact of differences in labor market institutions. Bentolila and Bertola (1990) , Blanchard and Summers (1986) , and Alesina et al. (2005) , among others, focus on the role of institutions and labor market restrictions. Ljungqvist and Sargent (1998) focus on the interaction between shocks and institutions. Prescott (2004) , however, argues that differential taxation alone can account for the differences in the current level of aggregate hours worked between Europe and the United States. Ohanian et al. (2008) provide a comparison across countries that are members of the Organisation for Economic Co-operation and Development (OECD) and focus mostly on the correlation between distortionary wedges on labor supply and hours worked. While we work with a theoretical framework that is similar to that of Ohanian et al. (2008) , we pay more attention to the details of the aggregate growth process for the Spanish economy. In particular, our calibration is specific to the Spanish case (instead of matching some OECD average), and we compare model outcomes to data along all the relevant dimensions at every point in time to identify the specific episodes in which there are departures between data and model predictions. Besides the fact that we work with a longer time horizon, it is hard to compare our results to those in Ohanian et al. (2008) since they do not report a specific comparison of model outcomes and data for the case of Spain.
Our analysis shows that the evolution of the taxation of consumption and factor earnings can account for the secular trend decrease in hours worked observed in Spain. Of course, our exercise is silent about the distribution of aggregate hours worked within the 3 working-age population. The quantitative exercise that we perform allows us to identify years in which data deviate from theory in a quantitatively important way. We want to identify these episodes because they suggest avenues for future research. In particular, the comparison between the model outcomes and the data reveals that in periods of rapid changes in aggregate hours worked, the model systematically underestimates the magnitude of such changes. In particular, the model fails to account for much of the large decrease in hours worked during [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] and for much of the large increase in hours worked during 1994-
2007.
Our model also predicts that hours worked and output start to fall after 2009, whereas the recession had already started in 2008. Hours fall in the model because both consumption taxes and labor income taxes increase. The discrepancy between model outcomes and the data is consistent with the critique of our model that it predicts smoother movements in hours than those observed in the data. The observation that Spanish labor markets react more to shocks than in other countries is well established in the literature. Bentolila et al. (2012) attribute the differential labor market response between Spain and France during the 2008-2009 recession to the duality of Spanish labor market institutions. In particular, a large fraction of employment in Spain is covered by temporary contracts with very low hiring and firing costs. For a more detailed treatment of the nature and consequences of the Great Recession in Spain, see Jimeno and Santos (2014) and the other papers in the special issue of SERIEs on the Great Recession in Spain. Cole and Ohanian (1999) and Kehoe and Prescott (2002) Kehoe and Prescott (2002) rewrite the production function (1) as
Growth accounting exercise
This decomposition is useful because, along a balanced growth path, where t A grows at a constant rate, the capital-output ratio, / has experienced large and persistent deviations from a balanced growth path since the growth in GDP per working-age person differs from that in the productivity factor, and the capital and labor factors are not constant.
To construct Figure 1 , we assemble data on annual GDP and investment from national accounts. Real investment is current-price investment deflated by the GDP deflator. Conesa et al. (2007) explain why using current-price investment deflated by the investment deflator is only appropriate in a two-sector model in which the relative price of investment to consumption varies. We calculate the stock of capital by cumulating investment:
where the depreciation rate  is calibrated so that the average value of the ratio of capital
, matches its average value in the data. We need to choose an initial value for the capital stock in equation (3). A simple way to do this is to equate the capital-output ratio in the initial period to the average for the first decade of data, 1965 1955 1956 1955 1 10
Notice that, if we have many years of data before the period in which we are interested, the choice of the initial value of capital would make little difference because of the compounding of depreciation in the cumulation of investment (3). For the growth accounting reported in Figure 1 , we have data on investment and GDP starting in 1955. We calibrate 0.0457
We also use national income accounts to calibrate the capital share and obtain 0.3748
See the online data appendix for details.
Starting in 1975, the Spanish economy diverges sharply from a balanced growth path. 
Theoretical framework
We follow Cole and Ohanian (1999) and Kehoe and Prescott (2002) in using a simple general equilibrium growth model to match theory with data and to identify episodes where model predictions deviate from the data. The model has a stand-in household that has utility for consumption and leisure and that makes decisions on the trade-off between labor and leisure and that between consumption and investment. There is a one-sector production technology
given by the production function (1), and the economy is closed to foreign trade. The government transfers tax revenue (in excess of government consumption) to the household as a lump sum so as to balance the budget every period. The household has perfect foresight over the evolution of all the exogenous variables: population, taxes, government consumption, lump-sum transfers, and TFP.
The household's maximization problem is
Here t N denotes the number of people in the working-age population in the economy, and h denotes the yearly disposable time endowment of each individual. The fiscal variables that the household sector takes as given are the taxes on consumption, on labor income, and on
, and the transfers t T . The choice variables are sequences of aggregate consumption levels t C , aggregate capital stocks t K , and levels of aggregate hours
In each period, the resource constraint is 1 1
(1 )
The government budget constraint is
The familiar conditions for cost minimization and zero profits are 7
Because the taxes on consumption -but not those on labor or capital -are indirect taxes that enter into the market prices that the household pays for consumption, we must modify our definition of GDP in the model, measuring it as statistical agencies do:
This modification implies that the productivity term in the model, t A in equation (10), differs from total factor productivity in the growth accounting exercise in the previous section. In particular, we use a measure of TFP of GDP at factor prices:
whereas the TFP measure in the growth accounting exercise is TFP of GDP at market prices.
It is worth noting that the concept of GDP at factor prices that we use in the model,
, is not precisely the measure of GDP at factor prices, or GDP at factor cost, found in Spain's national income statistics. The reasons are twofold. First, our measure fails to subtract out of GDP at market prices all indirect taxes, in particular tariffs on imports and indirect taxes on purchases of intermediate goods that were prevalent before Spain's 1986 value added tax reform. Second, since we are using a closed economy model, our measure of consumption includes the trade balance.
To be precise, we could refer to the productivity term t A in equation (11) as TFP of GDP at factor prices, but we refer to it simply as TFP in the rest of this paper with the warning that it differs from the TFP in the growth accounting section, which is TFP of GDP at market prices.
Our benchmark specification implies that all tax proceeds in excess of government consumption are rebated to the household in lump sum. There are two reasons for doing so:
first, because we are measuring marginal tax rates instead of average tax rates, a lump-sum rebate makes our taxes progressive, and second, because a very large fraction of the government's budget is used to finance transfers directly. In fact, looking at the composition of government expenditure, we find that the sum of pensions, health care, unemployment insurance, and education in Spain amounts to more than half of the government outlays. Our benchmark specification implies that all of government consumption, as opposed to government transfers, is a waste, or equivalently it finances some public good that enters utility in a separable form. Notice that this specification is not neutral in determining the implication of taxes for hours worked. Assuming instead that all government revenues are rebated to the household -that is, making 0 t G  in the government budget constraintwould imply that there is no income effect of taxation, making hours worked fall even more when households are faced with higher taxes.
It is worth pointing out that we can ignore government debt because the model exhibits Ricardian equivalence with respect to the timing of transfers. In particular, the existence of government debt would only change the timing of transfers, leaving all other variables unaffected. Of course, the model does not exhibit complete Ricardian equivalence since taxes are distortionary, but this only means that the timing of taxes matters, not the timing of borrowing, lending, and transfers.
Evolution of fiscal variables
We obtain estimates of effective marginal tax rates using a methodology similar to that of Mendoza et al. (1994) . Our methodology differs from theirs in two respects: First, we attribute a fraction of households' nonwage income to labor income to be consistent with our estimate of the capital share. Second, we account for tax progressivity by adjusting average income taxes by the ratio of the marginal income tax to the average income tax from an estimated tax function (following Gouveia and Strauss (1994) ). The estimated tax for the Spanish economy in the 1990s suggests that the marginal income tax is 1.8 times the average income tax, and this is the adjustment factor that we use. See the online data appendix for details on the use of this adjustment factor.
Our estimates show a substantial increase in taxation of both the income of factors of production and consumption. Regarding the taxation of capital income, our estimates generate a very large spike in this taxation. The reason for this large spike is that during the boom prior to the recession, tax revenues from corporate income taxes grew faster than net 9 capital income in the national accounts, while there was a large drop in corporate tax revenues with the recession. Corporate tax revenues as a share of net capital income grew from 7 percent in 1994 to 29 percent in 2007.
Figure 2: Evolution of effective marginal tax rates
Estimating effective marginal tax rates requires that we take into account the progressivity of income taxes. Taxation of labor earnings can be decomposed into income taxation and payroll taxes (which are mostly social security contributions that are roughly proportional). Since the relevant data for our model in terms of the distortionary implications are the marginal, and not the average, tax rates, we scale up by 83 percent the taxation of households' income in order to compute effective marginal tax rates. This adjustment is constant over time and only affects the levels of tax rates, not its evolution over time, which is what matters in our model. simple way in which we could account for these additional taxes would be to include them in the taxes on consumption:
Here F t Y is GDP at factor prices from the national accounts, which nets out of GDP at market prices not only indirect taxes on consumption but also tariffs on imports and indirect taxes paid by firms. In this case, to compute TFP of GDP at factor prices as in equation (11) 
Calibration and numerical experiments
In the numerical experiments that we perform, our model determines the evolution of the endogenous variables, given the initial capital stock in 1970 as measured in the data. The endogenous variables react to the evolution of the exogenous variables, which are the evolution of TFP of GDP at factor prices, the evolution of the working-age population, and the evolution of tax rates as measured in the data.
To run our numerical experiments, we need to make assumptions about the evolution of exogenous variables after 2015. We assume that TFP grows at the rate at which it grew in the years immediately prior to the recession, [2003] [2004] [2005] [2006] [2007] [2008] . Figure 1 shows that TFP of GDP at market prices did not grow from 1995 until 2015, and the behavior of TFP at factor prices in equation (11) is almost identical. Consequently, we are assuming no TFP growth after 2015.
We assume that the working-age population is constant after 2015, even though projections by the United Nations indicate that the working-age population in Spain will decline. Finally, we assume that tax rates stay constant at their 2015 level. None of our results seem to depend critically on these assumptions, since most of the model predictions are driven by the static labor supply condition. Given our assumptions on the evolution of the exogenous variables, we calculate the equilibrium up to the terminal date of 2044 assuming that the equilibrium has converged to a steady state by that date. Conesa et al. (2007) provide a detailed explanation of the computational procedure and a MATLAB program for implementing it.
Next, we need to assign values to all the parameters in the model. To determine the value of the disposable time endowment of individuals, h , we assume that each adult has a time endowment of 100 hours a week. We choose the depreciation rate  so that the ratio of capital consumption to GDP coincides with the average value observed in the data over the period 1970 -2015 . Calculating 2015 1970 0.139 46
we obtain 0.046
. We estimate the capital share in Spain to be 0.375 using the same national accounting data as those used for the growth accounting exercise and for the estimation of the marginal tax rates.
To calibrate the preference parameters, we use the first-order conditions from the household problem (5) and data observations for the period [1970] [1971] [1972] [1973] [1974] . Deriving the firstorder conditions with respect to t C and t L and rearranging, we can write the values of the preference parameters as functions of data observations:
Using conditions (14) and (15) 
Notice that we have calibrated the technology parameters -the depreciation rate  and the labor share  -using data from the entire period 1970-2015, whereas we have calibrated the behavioral parameters -the discount factor  and the consumption share  -using only data for [1970] [1971] [1972] [1973] [1974] . Changing the period used for calibrating the technology parameters has negligible effects on our results, whereas changing the period for calibrating the behavioral parameters has significant effects on the results. Our benchmark calibration follows Bergoeing et al. (2002) in choosing behavioral parameters to match household behavior in a period in which we are not interested, in this case 1970-1974, and we test the model by seeing how well it matches behavior in the period in which we are interested, in this case 1975-2015. We find that our results for real GDP per working-age person and the capital-output ratio improve significantly when we recalibrate the behavioral parameters to match behavior over 1970-2015 but that our results on hours worked per working-age person do not change in any significant way.
Results for the benchmark economy and the counterfactual with constant taxes
Given that our goal is to quantify the implications of the evolution of taxes on hours worked, our principal exercise is to compare our benchmark model results with a counterfactual in 13 which we hold tax rates and government consumption constant at their initial levels. We require that government consumption grow by a factor that is a product of the growth factor of population and the growth factor of productivity, so that a balanced growth path would be possible. In particular, in the counterfactual we hold the tax rates constant at their average rates over 1970-1974 and government consumption constant at its average level over the same period. Alternatively, we could have held government consumption as a fraction of GDP constant without changing the results in any important way. 
Sensitivity to recalibration of behavioral parameters
Our methodology allows us to identify the reasons for the failure of the benchmark model to account for its poor performance in tracking the growth of real GDP per working-age person in Spain in Figure 4 . We use equations (14) and (15) started in 1975. It is possible that some of the increase in  can be ascribed to changes in institutions and policies that followed the change in political regime initiated with the death of the dictator Francisco Franco. We could also look for changes in institutions and policies that affect labor markets to account for the drop in the consumption share  , but the change in  does not have a major impact on the results in Figures 7-9 .
Given the success of the model with recalibrated parameters in capturing the increase in output and the capital deepening in Spain, we employ the strategy of calibrating the behavioral parameters  and  using data for the entire period 1970-2015. In terms of the methodology of Kehoe and Prescott (2002) , this means that we are implicitly incorporating changes in institutions and policies that affected investment markets and, to a lesser extent, labor markets, over the period 1975-2015.
Sensitivity to the choice of labor supply elasticity
Labor economists typically measure the responsiveness of labor supply to variation in aftertax wages using the Frisch elasticity, the elasticity of labor with respect to the after-tax wage keeping the marginal utility of income constant. In our benchmark economy, with a utility function that is separable in consumption and leisure in the stand-in household's problem (5) , this elasticity is
In the 1975-2015 Spanish data that we study, the average number of hours worked per working-age person is 18.6 hours per week, which leaves 81.4 hours per week for leisure.
This implies that the Frisch elasticity of labor supply in our model is about 4.3, which is a large value compared to many estimates in the literature.
Considerable controversy surrounds the issue of what is the best specification of preferences for leisure and what is the most plausible labor supply elasticity. For example, Alesina et al. (2005) argue that Prescott's (2004) results depend on an implausibly high elasticity of labor supply relative to microeconometric estimates based on the variation of working hours with respect to the wages of prime-age employed males. Their criticism could also be applied to our exercise.
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Notice, however, that in both Prescott's work and ours, the stand-in household makes decisions for the aggregate economy. Therefore, the solution to the household's problem should embed the participation decisions of individuals. For example, young workers decide when to enter the labor market, workers decide when to move into and out of the labor market in response to changes in household's circumstances, old workers decide when to retire.
Incorporating this sort of decision -which determines what is usually referred to as labor supply at the extensive margin -into the behavior of the stand-in household requires behavior that need not replicate that of the average prime-age employed male. Heckman (1993) argues that the elasticity of participation decisions is large, and, in fact, most of the movement in aggregate hours worked is due to variations on the extensive margin.
In fact, if we want to model fluctuations of hours worked in the aggregate economy, the elasticity of labor supply should be estimated using aggregate data and not individual data. To the extent that hours worked in the model are less volatile that those in the data, this suggests that our implied labor supply elasticity may be smaller than it would be if we estimated this elasticity using the Spanish aggregate data that we are considering for the time Even within the context of estimation using microeconomic data, several papers show how the estimates of labor supply elasticities based on the variation of the working hours of prime-age employed males are biased downward. It is well known that women have higher labor supply elasticity than men. Moreover, Imai and Keane (2004) argue that in a framework with endogenous human capital accumulation, in particular with learning by doing, the labor supply elasticity is 3.82. Domeij and Flodén (2006) have shown both theoretically and empirically that the presence of borrowing constraints biases the estimated individual labor supply elasticities downward.
Theoretical work focusing on indivisible labor, such as Hansen (1985) and Rogerson (1988) , has shown that small (in their papers, zero) individual elasticities can aggregate to a big number (in their papers, infinite) depending on the particulars of the theoretical environment and the risk-sharing arrangements available to people. Estimates of the labor supply elasticity that take into account the entire population and both the intensive and extensive margin generate numbers more in line with the implied elasticities using aggregate 21 data. For example, Erosa et al. (2016) 
This sort of utility function has been used for microeconometric estimation using individual data, as in Heckman (1993) and Browning et al. (1999) , and for wealth distribution analysis, as in Castañeda et al. (2003) . Our specification of utility in the stand-in household's problem By varying   , we can vary the Frisch elasticity:
By setting 4.768
, we obtain a Frisch elasticity of labor supply of about 0.75, which is the sort of value favored by Chetty et al. (2011) .
The value of c  controls whether hours worked rise or fall when income is increasing. We choose a value of 0.5 c    , which implies that hours worked fall as income increases. King et al. (1988) show that, unless 0 c   , the utility function (17) is not consistent with the existence of a balanced growth path. Since our specification has no productivity growth after 2015, however, we can ignore this potential problem.
Numerical experiments under this alternative specification of the utility function
show that the evolution of taxes still matters. We calibrate the behavioral parameters of the model to 1970-2015 data as in the previous section and obtain 0.973   and 0.504
Notice that, since we have changed the functional form of the stand-in household's utility function, these parameters are not easily comparable to those used in the previous sections.
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Figures 10-12 report our results for the case with low labor supply elasticity for both the case with taxes evolving as in Figure 2 and with government consumption evolving as in Figure 3 , and the counterfactual with constant taxes and government consumption. The results reported in Figures 13-15 show that the lack of productivity growth over the period 1995-2015 is very important for understanding the evolution of GDP per workingage person and the capital-output ratio, but that its impact on hours worked is small. The results in Figure 15 suggest that there was little relation between the changes in productivity and changes in hours worked in Spain over our period of interest, 1975-2015. Nonetheless, the timing of changes in productivity and changes in hours suggests the possibility of an endogenous relation between the two. In particular, notice that, in the growth accounting in Figure 1 , productivity stagnates when hours worked boom during the period 1994-2007. It is possible that the labor market reforms that allowed greater use of temporary contracts and encouraged this boom in hours also encouraged hiring less productive workers, which led to the drop in productivity. This possibility is worth exploring further.
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Concluding remarks
In this paper, we have argued that the trend of aggregate hours worked in Spain is consistent with neoclassical growth theory given the observed trends of taxes and government consumption. The impact of increases in taxes on hours worked is dampened if the labor supply elasticity is substantially lower than that typically used in macroeconomic research but is not eliminated. In contrast to the evolution of taxes, the lack of TFP growth in Spain since 1994 does not generate a substantial impact on the evolution of hours worked in our model.
